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Abstract
Background: Since there is no comprehensive model to measure the quality of maternity care and also
health systems are facing the challenge of increasing the cost of such care, We developed a quality of
maternity care model, measured the quality of care in a normal delivery center (NDC) compared to a
mixed delivery center (MDC). It also compared the performance of midwives against gynecologists for
uncomplicated pregnant mothers.

Methods: A theory-based maternity care model is used to compare the quality of maternity care for the
delivery centers. This model consists of three dimensions of the structure, process, and output. Mothers
who have given birth in the delivery centers were the primary data source in Urmia city, Iran in 2018. A
total of 164 mothers from the NDC and 215 mothers from MDC were randomly selected and interviewed.

Results: The mean age of mothers in the NDC and MDC was 24.7 and 27.1 years, respectively. The
�ndings show that NDC signi�cantly had better performance compared to MDC in all three dimensions.
However, we observed signi�cant differences in some outcome variables (the experience of pain and
follow-up) in favor of MDC.

Conclusions: Midwives in NCD provide a higher quality of care than gynecologists in general hospital.
The policy of setting up natural childbirth centers run by trained midwives can have positive effects, such
as decreasing cesarean rates and cost of care and also increasing the quality of childbirth care.

Background
Between 1990 and 2015, maternal mortality worldwide dropped by about 44%.[1] Nevertheless, there are
about 340,000 deaths per year,[2] 99% of them happened in developing countries.[3] According to the
goals set by the United Nations for Sustainable Development Goals (SDGs), maternal mortality rates need
to be 70 maternal deaths per 100,000 live births and infant mortality rates should be 12 per 1,000 live
births. Due to poor access to maternal and childcare, including specialized sta�ng, diagnostic and
therapeutic facilities, and medications,[4, 5] low- and middle-income countries are far behind this target.
[6]

In general, maternal, stillbirths, and neonatal mortalities are associated with poor quality of care before,
during, and after delivery.[7] Undoubtedly, trained and experienced human resources can provide quality
care services to pregnant women and their newborns.[8] In health systems, gynecologists and midwives
are responsible for the tasks mentioned above, and in uncomplicated cases, midwives can replace
gynecologists.[9]

Safe Motherhood Initiative, which was presented at an international conference in Nairobi, Kenya, was the
�rst targeted and successful activity to improve the quality of maternity care to control the gloomy
maternal mortality rate throughout the world, especially economically emerging countries. The initiative
has highlighted the need to improve the status of women, community education, and maternal health
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(antenatal care, delivery care, and postpartum care).[10] Although the initiative achieved relative success
in all countries, after 2000 few native and national initiatives such as Emergency Obstetric and Neonatal
Care and Maternity Waiting Homes were developed in African countries which still experienced high
mortality rates such as South Africa, Ethiopia, Zimbabwe, Malawi, Zambia, and Uganda.[11, 12]

The obstetric birth model in Iran is the dominant maternal care approach due to the fee-for-service
payment system, lack of clear clinical guidelines, and absence of performance transparency at
organizational levels.[13] Because of the dominance of gynecologists in both policy-making and
implementation of women's health care, there is an apparent con�ict of interest that has led to the
overlooked role of midwives in maternal care. This challenge could potentially increase the cost of
receiving needed care, increase the share of cesarean delivery, and reduce access to midwives' public
services.[14, 15] Recently, in order to improve access to childbirth care services, the Iranian health system
established a natural delivery center (NDC) on the outskirt of Urmia city in 2017, which manages
uncomplicated pregnancy by midwives, and assigns medium-to-high risk cases to gynecologists,
precisely like the mechanism that is running in the Netherlands.[16] Of course, this action was used to
control the increasing rate of cesarean delivery in Urmia, which is now higher than 40%[17] and
considerably more than the global rate of cesarean section (10–15%) recommended by the World Health
Organization.[18] Cesarean section can cause complications for the mother and the newborn,[19]
Although because of the nature of high-risk cases undergoing Cesarean section an increased rate of
mortality is expected, studies have reported a positive relationship between high rates of elective
Cesarean section and higher maternal mortality rates, excluding the complicating factors seen in patients
undergoing Cesarean section.[20, 21]

Nowadays, the expectations of mothers and their families about the experience of childbirth have gone
far beyond, and they want a safe, comfortable, affordable, accessible, and high-quality delivery from the
health system. Therefore, the concept of quality of delivery care includes structural and process factors in
addition to delivery outcomes such as mortality, morbidity, and maternal satisfaction.[22] Wiegers in the
Netherlands has attempted to model and study the quality of maternity care in the Netherlands. She used
the Consumer Quality Index, which asked mothers about the actual experiences of childbirth from the
structural and process aspects of the “delivery path”. The results show the high quality of maternity care
in all different settings throughout the care system, especially when they give birth at home, and they are
their midwife assists them. This model is unable to comprehensively identify and measure attributes that
determine the quality of childbirth care, as well as less emphasis on the outcomes.[16] In a study,
Redshow et al., also introduced maternal satisfaction factor in different stages of labor, for different
service providers, and in different settings as an indicator for measuring the quality of maternity care.[22]

This study aimed to compare the quality of care delivered by the NDC and mixed delivery center (MDC)
using a comprehensive model based on the quality of maternity care assessment theory that was
designed and presented by researchers in this study.

Methods
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Design

A cross-sectional analytical study using primary data, which is achieved from the self-reported
questionnaires in Urmia, Iran, in 2018. To assess the quality of maternity care for a safe and reliable
delivery in the studied centers, a novel model of quality of care was developed and presented based on
Donabedian's health care quality model. This model consists of three dimensions of the structure,
process, and output, which is a client-centered approach.[23] The structure dimension consists of the
privacy of the delivery room, time to get the center (access time to the maternal center from home),
waiting time in delivery center, cleanness, and calmness of delivery room. The process dimension
includes items such as husband's accompaniment, asking delivery type preferences (normal delivery and
cesarean delivery), reliable and intimate relationship between the mother and the maternity care
providers, providing care information to the mother, and the skill of maternal healthcare providers. Finally,
the outcome dimension of the model deals with the amount of pain experienced (very low, low, moderate,
severe, very severe), level of postpartum follow-up, satisfying health and non-therapeutic needs,
answering mother’s questions, �xing health concerns of mother and infant, the unintended side-effects
for mother and baby and ultimately the mother's overall satisfaction with the provider team.

The study aimed to design a quality of maternity care model, compare the quality of care delivered by
midwives and gynecologists, and also compare the quality of maternity care provided by the NDC and
MDC.

Participants

We compared the mothers who gave birth in the NDC for six months before with their counterparts in the
MDC. For this purpose, 164 and 215 mothers in the NDC and the MDC, respectively, were analyzed based
on different dimensions of labor experience. To eliminate the possible biases regarding the comparison
of the two heterogeneous groups, we made an additional comparison only among the 26 mothers who
had experience of giving birth in both centers. All of these mothers had given previous birth in MDC and
their last birth in the NDC. The MDC is located at a general Hospital, and the NDC is under the supervision
of the Urmia Health Network. In the NDC, all non-complicated labor is performed vaginally with the
consent of the pregnant mother, and complex cases are referred to gynecologists at the same facility.
Nevertheless, in the MDC, which is a university hospital center, some non-complicated deliveries are
performed as cesarean section, at the request of the mothers or to the doctor's diagnosis. Mothers did not
have any severe or chronic illness, and they were not complicated cases for delivery. It means that all the
mothers have completed their delivery in a normal condition. Using Excel software, the codes of
participants were selected randomly from a list of all eligible mothers and recorded their birth certi�cate
and contact information.

Data collection

The �nalized items of the model were extracted and categorized by reviewing the literature on the quality
of maternity care.[24–27] Base on, we designed a speci�c questionnaire in the Persian language with two
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main components: (a) demographic characteristics, and (b) dimensions of health care quality. The
questionnaires were completed by three trained health workers in June 2018 through a telephone
interview with the randomly selected mothers after the mothers announced their verbal consent to
participate in the study.

Data analysis
We analyzed the data by STATA software Version 8.0 [StataCorp, Inc., 2003]. Independent t-test and one-
way ANOVA were used to compare the mean of quantitative data, and the qualitative data were analyzed
using Mann Whitney U and Kruskal-Wallis. P < 0.05 was considered signi�cant.

Validity and reliability

The preliminary version of the questionnaire, which included questions to assess each of the criteria for
measuring the quality of maternity care, was extracted from a review of related studies. We evaluated the
questionnaire for �nalization by seven maternal and child specialists, Obstetricians, and midwives. So the
questionnaire seems to be highly validated. Reliability was measured using test-retest within a two-week
interval among 25 of the studied mothers in both centers. Study reporting follows STROBE guidelines to
enhance rigor and transparency.

Results
The response rate of the mothers in the NDC and MDC was 0.85 and 0.87, respectively. Except for the
place of residence, we observed no signi�cant differences in other demographic characteristics of the
mothers that gave birth in these centers. The percentage of urbanization in the mothers referred to NDC
and MDC were 14% and 41%, respectively. The mean age of mothers in the NDC and MDC was 24.7 and
27.1 years, respectively, and the household dimension of these two groups was 3.7 and 3.4, respectively.
(Table 1)
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Table 1
Demographic characteristics of studied mothers in the NDC and MDC in Iran

Characteristics NDC (n = 164) MDC (n = 215) P-value

Delivery age [Mean (SE)] 24.7 (3.5) 27.1 (5.6) 0.73

Education years[Mean (SE)] 9.52 (3.67) 10.3 (4.11) 0.89

Household dimension[Mean (SE)] 3.7 (0.8) 3.4 (0.7) 0.78

Monthly expenditures [Mean (SE)] 337.32 (123.87) 381.12 (139.31) 0.82

Having Job [Number (%)] 31 (19) 34 (16) 0.92

Place of Residence [Number (%)]
Urban
Suburban
Rural

23 (14)
138 (84)
3 (2)

88 (41)
97 (45)
30 (14)

< 0.01

Having health insurance (%) 164 (100) 211 (98) 1

Abbreviations:

NDC Natural Delivery Center, MDC Mixed delivery center, SE standard error

Notes: NDC is a delivery center which only perform natural vaginal delivery for non-complicated
pregnancy. MDC is a delivery center which do both natural vaginal delivery and cesarean section, at
the request of the mothers or to the doctor's diagnosis.

The results of the test-retest analysis showed that the reliability coe�cients concerning three
dimensions of the structure, process, and output of the questionnaire were calculated as 0.91, 0.86,
and 0.95, respectively. Findings on the quality of maternal care in the NDC and MDC indicate that
there were signi�cant differences in all the dimensions (structure, process, and output). All the
mothers had private rooms in the NDC, while none of the mothers had such facilities in MDC.
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Table 2
Quality of care from mother’s perspective in the NDC and MDC in Iran (Model A)

Quality of care variables Possible
ranges

NDC
(n = 164)

MDC
(n = 215)

P-
value

Mean SE Mean SE

Structure factors

Privacy of the delivery room [0–100] 100 - 0 - < 0.01

Time to get the center (Minute) [0- ∞) 12.4 6.7 54.7 36.3 0.31

Waiting time (Minute) [0- ∞) 3.8 1.9 6.4 3.5 0.55

Cleanliness of delivery room [1–5] 4.94 0.94 3.23 0.19 0.04

Calmness of delivery room [1–5] 4.63 0.67 3.76 0.30 0.20

Process factors

Husband's Accompaniment [0–100] 73 - 14 - < 0.01

Taking into account mother’s
preferences

[0–100] 100 - 11 - < 0.01

Reliable and intimate relationship [1–5] 4.72 0.88 3.99 0.62 0.48

Provide care information [1–5] 3.44 0.26 2.81 0.17 0.03

Meeting needs [1–5] 4.24 0.46 3.76 0.31 0.37

Answering questions [1–5] 4.54 0.67 3.16 0.18 0.03

Meeting concerns [1–5] 4.43 0.55 3.68 0.28 0.19

Provider skills [1–5] 4.21 0.42 4.11 0.41 0.87

Outcome factors

Pain [1–5] 4.74 0.75 2.07 0.17 < 0.01

Follow-up [0–100] 14 - 37 - < 0.01

Maternal complications (%) [0–100] 0 - 6 - < 0.01

Newborn complication (%) [0–100] 0 - 0 - 1

Mother’s satisfaction [1–5] 4.70 0.73 3.53 0.31 0.11

Abbreviations: NDC Natural Delivery Center, MDC Mixed delivery center, SE standard error

Notes: NDC is a delivery center which only perform natural vaginal delivery for non-complicated
pregnancy. MDC is a delivery center which do both natural vaginal delivery and cesarean section, at
the request of the mothers or to the doctor's diagnosis.
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Quality of care variables Possible
ranges

NDC
(n = 164)

MDC
(n = 215)

P-
value

Mean SE Mean SE

Findings related to Model A show that the NDC signi�cantly has better performance than MDC
regarding to husband's accompaniment, considering the mother's preferences about the type of
delivery, providing maternal and childcare information, the cleanliness of the delivery room from the
mother's point of view, providing answers to questions and concerns of mother, and postpartum
maternal health. However, mothers in NDC were signi�cantly satis�ed in terms of the amount of pain
experienced during labor and maternal follow up. There were no signi�cant differences in other
dimensions of care quality. (Table 2)

We present the results for the mothers who had experience of delivery in both centers in Table 3 as
Model B. The �ndings indicate the NDC is statistically had better performance than the MDC
regarding the experience of labor in a private room, husband's accompaniment, considering the
mother's preferences about the type of delivery, providing maternal and childcare information,
cleanliness and calmness in the delivery room, providing answers to questions and concerns of
mother and, the overall satisfaction of the mother with the delivery team.
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Table 3
Quality of care from the mother’s perspective whose gave birth in both the NDC and MDC in Iran (Model

B)

Quality of care variables Possible
ranges

NDC MDC P-
value

Mean SE Mean SE

Structure factors

Privacy of delivery room [0–100] 100 - 0 - < 0.01

Time to get the center (Minute) [0- ∞) 9.1 4.7 21.5 10.7 0.34

Waiting time (Minute) [0- ∞) 3.5 1.6 6.8 3.2 0.40

Cleanliness of delivery room [1–5] 4.95 0.78 3.22 0.18 0.02

Calmness of delivery room [1–5] 4.82 0.77 3.05 0.21 0.01

Process factors

Husband's Accompaniment [0–100] 67 - 9 - < 0.01

Taking into account mother’s
preferences

[0–100] 100 - 18 - < 0.01

Reliable and intimate relationship [1–5] 4.81 0.63 3.28 0.51 0.06

Provide care information [1–5] 4.13 0.31 2.67 0.23 < 0.01

Meeting needs [1–5] 4.47 0.51 3.15 0.24 0.01

Answering questions [1–5] 4.73 0.71 2.73 0.15 < 0.01

Meeting concerns [1–5] 4.68 0.61 3.33 0.23 0.02

Provider skills [1–5] 4.73 0.51 3.98 0.37 0.22

Outcome factors

Pain [1–5] 4.58 0.68 4.79 0.77 0.84

Follow-up [0–100] 15 - 11 - 0.35

Maternal complications (%) [0–100] 0 - 0 - 1

Newborn complication (%) [0–100] 0 - 0 - 1

Mother’s satisfaction [1–5] 4.88 0.78 3.26 0.27 0.03

Abbreviations: NDC, natural delivery center; MDC, Mixed delivery center; SE, standard error.

Note: NDC is a delivery center which only perform natural vaginal delivery for non-complicated
pregnancy. MDC is a delivery center which do both natural vaginal delivery and cesarean section, at
the request of the mothers or to the doctor's diagnosis.
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Discussion
This novel model for de�ning and assessing the quality of maternity care was used to compare the
quality of maternity care provided by the NDC and MDC in Iran. The two groups of mothers did not have
signi�cant differences in demographic variables such as age, the income of households, educational
level, occupation, and health insurance; however, their residence was statistically different. About 84% of
mothers who gave birth in the NDC had lived in suburban, while this statistic for the MDC was 45%.

To control the probable biases associated with differences in the pregnancy status of the studied groups,
we choose only mothers without any unusual and complicating condition for delivery. Also, in the
additional analysis, the quality of maternity care was compared only among mothers who had experience
of giving birth in both centers. The questionnaire developed using Donabedian's health care quality model
had a high level of reliability. Therefore, we can claim that these two groups were highly comparable, and
the differences in the quality of maternity care can be attributed to the performance of the management
and executive teams in the NDC and MDC.

Structural factors

The structural dimension of the quality of maternity care emphasizes the immediate and convenient
access of pregnant women to safe facilities and trained human resources concerning the privacy of
mother and baby. The �ndings of the study indicate that all mothers in the NDC, in contrast to the MDC,
had private rooms that can promote the satisfaction level of mothers.[28, 29] In model B, mothers have
stated that they have even experienced more silence and calmness in the NDC compared to the MDC,
which may be due to the bias caused by the experience of delivery for a second time and more. In other
words, it may be that mothers' perception of maternity is affected by the number of their births.
Furthermore, in both models, mothers believed that the NDC was cleaner than MDC. Cleanliness can
represent the health level of the delivery center, and according to the WHO de�nition, it has six dimensions
that can signi�cantly affect maternal and newborn health outcomes. These dimensions include a clean
place; a clean surface; clean hands; perineum, clean cord and dressing; and a clean tie.[30] The mean
access time to the MDC and NDC was 54.7 and 12.4 minutes, respectively. Although this difference was
not statistically signi�cant, it indicates poor accessibility to MDC and the acceptable condition for NDC.
Given that these values in model B were 21.5 and 9.1 minutes, respectively, and MDC is a referral center, it
can be inferred that both centers have appropriate geographical access. However, for referred cases,
access to the MDC was not acceptable. Besides, the �ndings have shown that the average waiting time
for admission is acceptable, although NDC has provided the maternity care services more quickly.
According to Sanghita et al., structural factors such as quick access to delivery centers, the cleanliness of
the environment, and the facilities play an essential role in the understanding of the mothers about the
quality of services they receive.[31]

Process factors
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The process dimension covers all levels of contact between the mother and the provider of maternity
services from the moment of admission to the moment of discharge. This dimension affects the
satisfaction level of mothers and also determines the outcome of the model.[32] Increasing the process
quality of maternal care during delivery will lower the mortality, unwanted complications, and maternal
dissatisfaction.[33] Therefore, a high correlation between process and output dimensions is expected.
Both models (A and B) con�rmed that the husband's accompaniment, asking about delivery type
preferences, and providing maternal and child-care information on behalf of the providers of maternity
care at the NDC was much more prominent. However, the skills of gynecologists and midwives in normal
vaginal delivery did not differ signi�cantly from the perspective of mothers. Nevertheless, the mothers
who have experienced delivery in both centers have suggested a more intimate relationship between them
and midwives in comparison to the gynecologists, which increased the trust of mothers in the care team,
and also the comfort of mothers before, during and after delivery. Process factors can signi�cantly
reduce the anxiety of mothers before, during, and after delivery,[34–36] strengthen maternal and infant
health indicators, and increase maternal satisfaction with the health care provider.[37–39]

Outcome factors

The outcome dimension is the most crucial dimension of the quality of maternity care and addresses the
objective and subjective outcomes of delivery. Measurable outcomes of delivery include maternal and
neonatal mortality, morbidity, and follow-up rates. In this regard, the number of maternal and infant
deaths and also the unwanted side effects of infants in both centers were not signi�cantly different.
However, in 6 cases and only in the MDC, complications such as a second degree perineal rupture after
an episiotomy (1 case), persistent vaginal pain (3 cases), and dizziness (2 cases) were observed. All of
these complications occurred in cases of normal vaginal delivery. However, to measure the mortality,
morbidity, and unwanted complications of the mother and the infant, a time-series study or a longitudinal
cohort study with a larger sample size should be conducted at the delivery centers to extract their actual
rates.

Our cross-sectional study cannot accurately measure it for comparison and accurate judgment.
Subjective maternal outcomes include the amount of pain experienced during labor and the degree to
which the mother is satis�ed with the overall performance of the delivery center. Findings indicate that
the pain experienced by mothers at the NDC was much higher than the MDC, which could be due to this
fact that 27% of delivery cases at the MDC were performed as cesarean section and also performing
epidural anesthesia in MDC could affect the amount of pain felt by the mother. This hypothesis was
con�rmed by model B since mothers that have experience in both centers did not report signi�cant
differences in experienced pain. However, this result could also be affected by childbirth experience and
recall bias. The pain experienced in the �rst delivery may be more severe. Generally, the satisfaction of
mothers from the NDC was higher than MDC, which is statistically signi�cant in the model B. This �nding
is consistent with the �ndings of other studies that suggested that patients' satisfaction is a function of
the quality of maternity care.[40, 41] Overall, most of the results indicate that the quality of maternity care
was higher in the NDC compared to the MDC. This difference in performance is due to the ability of the
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management team and providers, particularly midwives, in creating a better structure that led to quick,
secure, high-quality, and reliable access to the delivery center.

Limitations

The �ndings of this study should be interpreted in light of the study limitations. First, this study did not
cover the mothers with complicated and abnormal deliveries, such as premature delivery, prostrated and
arrested labor, abnormal presentation, premature rupture of membranes, Umbilical Cord Prolapse, and so
on. Therefore, the results of this study can be generalized only to mothers that have unproblematic
deliveries where midwives can safely replace gynecologists. There is a strong likelihood that the results
will change in favor of gynecologists by changing the sample. Secondly, since the �ndings of the study
are in�uenced by four overall factors including the management and organization of delivery centers, the
performance of the human resources, availability of resources and equipment, and the expectations of
the mothers, the results cannot be attributed purely to the performance of midwives or gynecologists.
However, only the process variables of the model can be attributed to the performance of healthcare
providers. Midwives have shown better performance in comparison to gynecologists. This can be
attributed to the friendly behavior of the midwives with the mothers, calmness of the NDC, and also lower
occupational stress and workload of the midwives compared to the gynecologist. Thirdly, the cross-
sectional nature of the study did not allow us to ideally compare the two centers studied and also a
comparison of midwives with gynecologists. The best alternative for this purpose is cohort studies that
allow researchers to control the effects of temporal and behavioral variables. The strength of current
research is in considering the cases who have had experience of delivery in both centers. However, recall
bias may occur in their answers to their �rst experience at the MDC. Nevertheless, their statements and
comparisons can be considered valid. Furthermore, this study presented a new, practical, and theory-
based model for the quality of childbirth care that can be used by policymakers of any health system.

Conclusion
The maternity care model provided in this study is a practical, transparent, and theory-based model that
can be used to measure, improve, and compare the quality of maternity care at various delivery centers. It
can be a suitable tool for promoting maternal and child health indicators and also the satisfaction of
mothers. Therefore, policymakers are recommended to evaluate the childbirth centers using this model
and require them to follow it.

Also, as the �ndings of the study con�rm, the policy of setting up natural childbirth centers run by trained
midwives can have positive effects, including lowering cesarean rates, increasing the quality of maternity
care, and reducing maternal and childcare costs. It is therefore strongly recommended that health
systems use this successful experience to achieve the goals mentioned. As mentioned above, the
performance of midwives in uncomplicated cases can be better than gynecologists. Therefore, more use
of midwives, as a cost-effective force, in remote and less developed areas will be economically bene�cial
for health systems, because these forces are very cheap compared to gynecologists and they make lower
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costs for the health system. This strategy increases the level of access of the population to the mother
and child services which signi�cantly reduce inequity in access and utilization of these services, and
improve health-related indicators. Therefore, as WHO has commissioned, the use of midwives could be
the key to achieve national and international goals related to fertility, maternal, infant, and child health.
[42] In conclusion, the NDC showed a higher quality of maternity care than the MDC, and also midwives
had a higher quality of maternity care than obstetricians in the case of uncomplicated deliveries.
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